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DATA STORAGE SYSTEMS, COMPUTING SYSTEMS, METHODS FOR
CONTROLLING A DATA STORAGE SYSTEM, AND METHOBS FOR
CONTROLLING A COMPUTING SYSTEM

Technical Field

{8061} Various embodiments penerally relate to data storage systems, computing
sysiems, methods for controlling a data storage system, and methods for controlling a

computing systeni.

Background

100021 Data may be stored on a variety of devices, for example hard disk drives
{HDDs) or solid state disk drives {SSDg). While HDDs are cheaper than SSDs in terms of
cost per data storage capacity, SSDs may be faster than HDDs. Thus, when both types of
storage devices are present, the need for an efficient way of determining where to store

which data may arise.

Summary of the Invention

§6603] According to varlous embodiments, a data storage system may be provided.
The data storage system may clode: a first storage device; a second storage device; a
data receiver configured to receive data to be stored in the data storage system and an
indicator indicating a storage profile for the data; and a storage controlier configured to
determine drive based on the indicator whether to store the data on the first storage device
or 10 store the data on the second storage device.

{60041 According to various embodiments, a method for controlling a data storage
system may be provided. The method may include: controlling a first storage device of
the data storage system; controlling & second storage device of the data storage system;

receiving data to be stored in the data storage system and an indicator indicating a storage
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profile for the data: and determining based on the indicator whether to store the data on

the first storage device or to store the data on the second storage device.

Brief Description of the Drawings

{0085} In the drawings, like reference characters generally refer to the same parts
throughout the different views. The drawings are not necessarily to scale, emphasis
instead generally being placed upon ilinstrating the principles of the invention. The
dimensions of the various features or elements may be arbitvarily expanded or reduced for
clarity. In the following description, varipus embodiments of the invention are described
with reference to the following drawings, in which:

{0006} FIG, 1 shows a data storage system mn accordance with an embodiment;

0007] FIG. 2 shows a data storage system i accordance with an embodiment;

{0608} FIG. 3 shows a computing system in accordance with an ernbodiment; and
{809] FIG. 4 shows flow diagram illustrating a method for controlling a data storage

system in accordance with an embodiment.

Detailed Description

{6818} The following detaited description refers to the accompanying drawings that
show, by way of illustration, specific details and embodiments in which the invention
may be practiced, These embodiments are described in sufficient detail 1o enable those
skilled in the art to practice the invention. Other embodiments may be utilized and
structural, and logical changes may be made without departing from the scope of the
invention. The various embodiments are not necessardly mutually exclusive, as some
embodiments can be combined with one or more other embodiments to form new
embodiments.

{6011} in order that the invention may be readily understood and put into practical
effect, particular embodiments will now be described by way of examples and not

Hmitations, and with reference to the figures.
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{08012} Various embodiments are provided for devices, and various embodiments are
provided for methods. it will be understood that basic properties of the devices also hold
for the methods and vice versa. Therefore, for sake of brevity, duplicate description of
such properties may be omitted.

{6013} It will be understood that any property described herein for a specific device
may also hold for any device deseribed herein. It will be understood that any property
described herein for a specific method may also hold for any method described herein,
Furthermore, 1t will be understand that for any device or method described herein, not
necessartly all the components or steps deseribed must be enclosed i the device or
method, but only some (but not all) components or steps may be enclosed.

{80141 The term “coupled” (or “counccted”) herein may be understood as electrically
coupled or as mechanically coupled, for example attached or fixed or attached, or just in
contact without any fixation, and it will be understood that both divect coupling or
indirect coupling (in other words: coupling without direct contact) may be provided,
HERY The data storage system may include a memory which is for example used in
the processing carried out by the data storage system. The computing system may include
a memory which is for example used in the processing carvied out by the computing
system. A memory used in the embodiments may be a volatile memory, for example a
DRAM (Dynamic Random Access Memory) or & non-volatile memory, for example a
PROM (Programmable Read Only Memory), an EPROM (Hrasable PROM), EEPROM
{Electrically Erasable PROM), or a flash memory, e.g., a floating gate memory, a charge
trapping memory, an MRAM (Magnetoresistive Random Access Memory) or 8 PCRAM
{Phase Change Random Access Memory).

{0016} In an embodiment, a “circuit" may be understood as any kind of a logic
mmplementing entity, which may be special purpose circuilry or a processor executing
software stored in a memory, firmware, or any combination thereof Thus, in an
embodiment, a "circuit” may be a hard-wired logic circuft or a programmable Jogic cireuit
such as a programmable processor, e.g. a microprocessor {e.g. a Complex Instruction Set
Computer {CISC) processor or a Reduced Instruction Set Computer (RISC) processor),

A Mcircut” may alse be a processor executing software, ©.g. any kind of computer
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program, €.g. & computer program using a virtual machine code such as e.g. Java. Any
other kind of implementation of the respective functions which will be described in more
detail below may also be understood as 8 "circuit” in accordance with an alternative
embodinment,

{6017} Data may be stored on a variety of devices, for example on a hard disk drive
(HDD) and/ or on a solid state disk drive (SSD). While HDDs may be cheaper than SSDs
in terms of cost per data storage capacity, SSDs may be faster than HDDs. Thus, when
both types of storage devices are present, the need for an efficient way of determining
where to store the data may arise.

[6018] A hard disk drive (HDID} will be understood as a data storage, wherein data is
stored on movable {(for example turning) disks using & magnetic storing mechanism.
{8018} A solid state drive {SSD) may be understood as a non-volatile data storage,
wherein data 1s stored without any mechanical movement. For example, a SSD may
include flash memory, e.g., a floating gate memory, a charge lrapping memory, an
MRAM {Magnetoresistive Random Access Memory) or 8 PCRAM (Phase Change
Random Access Memory).

{6020} FIG. 1 shows a data storage system 100 in accordance with an embodiment.
The data storage system 100 may include a first storage device 102, The first storage
device may be or may include a hard disk drive and/ or a solid state drive. The data
storage system 100 may further include a second storage device 104. The second storage
device may be or may include or hard disk drive and/ or a solid state drive. The data
stovage system 100 may further include a data receiver 106 (in other words: a data
reception eircuit) configured to receive data to be stored in the data storage system 100
and an indicator indicating a storage profile for the data. The data storage system 100
may further inclade a storage controller 108 {in other words: a storage controlling circuit}
configured to determine based on the indicator whether to store the data on the first
storage device 102 or to store the data on the second storage device 104, The first storage
device 102, the second storage device 104, the data receiver 106, and the storage

controfler 108 may be connected via a comnection 110 {or a plurality of separate
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connections), for example an electrical or optical connection, for example any kind of
cable or bus,

{0621} In other words, a data storage system 100 may be provided. The data storage
system 100 may receive data and an indicator using a data receiver 106. The data may be
data to be stored in the data storage system. The indicator may indicate a storage profile
for the data. The storage profile may indicate where {on the first storage device 102 oron
the second storage device 104) to store the data. A storage controller may determine
whether to store the data on the first storage device 102 or on the second storage device
104 based on the indicator.

{80223 The storage profile may include or may be information indicating which
portions of the data ave to be stored on the first storage device 102 and which portions of
the data are to be stored on the second storage device 104,

LHIPAY The storage controlier 108 may further be configured to store the data on the
first storage device 102 or on the second storage device 104 based on the determination
upon recepiion of the dats and the indicator by the data receiver 106.

{8824} ¥1G, 2 shows a data storage system 200 in accordance with an embodiment.
The data storage system 200 may, similar to the data storage systems 100 of FIG. 1,
include a first storage device 102, The data storage system 200 may, similar to the data
storage system 100 of FIG. 1, firther include a second storage device 104, The data
storage system 200 may, similar to the data storage system 100 of FIG. 1, further include
a data receiver 106. The data storage system 200 may, similar to the data storage system
100 of FIG. 1, further include a storage controller 108, The data storage system 200 may
further include a data loader 202 (in other words: a data loading circuit), like will be
described below. The data storage system 200 may {urther include an interface 204, like
will be described below. The {irst storage device 102, the second storage device 104, the
data receiver 106, the storage controller 108, the data loader 202, and the interface 204
may be connected via a connection 206 (or a plurality of separate connections), for
example an electrical or optical connection, for example any kind of cable or bus.

108251 The data loader 202 may be configured to load at least a part of the data to an

application processor {which is not shown in FIG. 2, and which may be not a part of the
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data storage systeni). The storage controller 108 may further be configured to store the
data on the first storage device 102 or on the seeond stovage device 104 based on the
deternuination upon the loading of the at least part of the data. In other words: based on
the determination, the storage controller 108 may store the data efther on the first storage
device 102 or on the second storage device 104,

10026} The storage controiler 108 may further be configered to store the data on the
first storage device 102 upon receplion of the data and the indicator by the receiver 106,
The storage controller 108 may further be configured to store the data on the first storage
device 102 or to store the data on the second storage device 104 based on the
determination upon the loading of the at least part of the data.

{0027]  The first storage device 102 may be provided in a file system of an operating
system. The second storage device 104 may alse be provided in the file system.

10628} The first storage device 102 and the second storage device {04 may be
provided in a Redundant Asray of Independent Disks {(RAID) structure, for example in a
RAID-0 structure.

{60259} The interface 202 may be an iterface to a data source external from the data
storage system 200. The receiver 106 may further be configured to receive the dats and
the indicator via the interface 202,

{8636} The indication may be provided by a provider of the data.

{00311 The data myy include or may be data representing a computer program. The
storage controlier may further be configured to store the data on the first storage device
102 or on the second storage device 104 based on the determination upon loading of the
data for execution of the computer program.

{90321 The storage controller 108 may further be configured to store the data on the
first storage device 102 upon reception of the data and configured to store the data on the
first storage device 102 or on the second storage device 104 based on the determination
upon loading of the data for execution of the computer program.

{6633} The data may inchude or may be data representing a computer game. The

storage controller 108 may forther be configured to store the data on the first storage
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device 102 or on the second storage device 104 based on the determination vpon loading
of a level of the computer game.

10034} The storage controller 108 may further be configured to store the data on the
first storage device 102 upon reception of the data. The storage controller 108 may
further be configured to store the data on the first storage device 102 or on the second
storage device 104 based on the determination upon loading of a level of the computer
FANE.

{3035] According to various embodiments, the first storage device may be a fast
storage device, and the second storage device may be a slow storage device (for example
slower than the first storage device).

HEEREY According to various embodiments, an average access time of the first stovage
device may be shorter than an average access time of the second storage device.

{6037} According to various embodiments, an average data transfer rate of the first
storage device may be higher than an average data transfer rate of the second storage
device,

{6038} According to various embodiments, the second storage device may be a fast
storage device, and the first storage device may be a slow storage device {for example
stower than the second storage device).

{6639} According to vartous embodiments, an average access time of the first storage
device may be longer than an average access time of the second storage device.

{8840) According to vartous embodiments, an average data transfer rate of the first
storage device may be lower than an average data transfer rate of the second storage
device.

{0041} FIG. 3 shows a computing system 300 in accordance with an embodiment.
The computing system 300 may include a data storage system (for example the data
storage system 100 of FIG. | or the data storage system 200 of FIG. 2). The computing
system 300 may further include an optical drive 302, like will be described below, The
computing system 300 may further include an interface 304, like will be described below.
The data storage system 100 (or 200), the optical drive 302, and the interface 304 may be

connected via a connection 306 {or a plurality of separate connections), for example an
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electrical or optical connection, for example any kind of cable or bus, The computing
system may for example be a computer, for example & workstation, a desktop computer,
or a portable computer like a laptop or notebook or nethook.

108421 The data receiver 106 of the data storage system 100 may be configured to
receive the data and the indicator from the optical drive 302.

{8043] The optical drive 302 may include or may be at least one of a compact disc
{CD) drive, a digital versatile disc (DVD) drive, or a Blu-ray dise (BD) drive.

{6044} The data receiver 106 of the data storage system 100 may be configured to
receive the data and the indicator via the interface 304,

{0045] The imterface 304 may include or may be at least one of a local area network
{LAN) interface, a wircless local ares network {(WLAN) interface, a mobile radio
communication interface, a Bluetooth (BT) interface, a universal serial bus (USB)
interface, a firewire interface, or a Thunderbolt interface.

{0046] FIG. 4 shows flow diagram 400 illustrating & method for controlling a data
storage system in gecordance with an embodiment. In 402, a first storage device of the
data storage system roay be controlled. The first storage device may include or may be a
hard disk drive and/ or a solid state drive. In 404, a sccond storage device of the data
storage system may be controlled. The second storage device may inchude or may be a
hard disk drive and/ or a solid state drive. In 406, data to be stored in the data storage
system and an indicator indicating a storage profile for the data may be recetved. In 408,
it may be determined based op the indicator whether to store the data on the first storage
device of to store the data on the second storage device.

{0047}  The storage profile may include or may be information indicating which
portions of the data are to be stored on the first storage device and which portions of the
data are t¢ be stored on the second storage device.

{0048} The method may forther include storing the data on the first storage device or
on the second storage device based on the determination ppon reception of the data and

the indicator by the receiver.
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{0049] The method may further include: loading ai least a part of the data to an
application processor; and storing the data on the first storage device or on the second
storage device based on the determination upon the loading of the at least part of the data.
{8050} The method may further include: storing the data on the first storage device
upon reception of the data and the indicator by the receiver: and storing the data on the
first storage device or on the second storage device based on the determination upon the
{oading of the at least part of the data.

{0051} The first storage device may be provided in a file system of an operating
system. The second storage device may be provided in the same file systen.

{0052} The first storage device and the second storage device may be provided i a
Redundant Array of Independent Disks (RAID) structure, for example according to
RAID-0.

{00531 The method may further include receiving the data and the indicator via an
interface to a data source external from the data storage system.

{0034} The indication may be provided by & provider of the data.

{8035} The data may clude or may he data representing a comwputer pragram, The
method may forther include storing the data on the first storage device or on the second
storage device based on the determination upon loading of the data for execution of the
compuier program.

[8056]  The method may further include: storing the data on the first storage device
upon reception of the data; and storing the data on the first storage device or on the
second storage device based on the determination upon loading of the data for execution
of the computer program.

HE DT The data may include or msy be data representing a computer game. The
method may further include storing the data on the first storage device or on the second
storage device based on the determination spon loading of a level of the computer game.
{00581 The method may further includer storing the data on the first storage device
gpon veception of the data; and storing the data on the first storage device or on the
second storage device based on the determination upon loading of a level of the computer

game.
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100591  According to various embodiments, the first storage device may be g fast
storage device, and the second storage device may be a slow storage device (for example
slower than the first storage device).

{8060} According to various embodiments, an average access time of the first storage
device may be shorter than an average access time of the second storage device.

10061} According to various embodiments, an average data transfer rate of the first
storage device may be higher than an average data transfer rate of the second storage
device.

{0862} According to various embodiments, the second storage device may be a fast
storage device, and the first storage device may be a slow storage device (for example
slower than the second storage device).

{60631 According to various embodiments, an average access time of the first storage
device may be longer than an average access time of the second storage device.

{6064} According o various embodiments, an average data transfer rate of the first
storage device may be lower than an average data transfer rate of the second storage
device.

[0065] A method for controlling a computing systern may be provided. The method
may nclude the method for controlling a data storage system like deseribed above.

{8066} The method may further include: controlling an optical drive; and receiving
the data and the indicator from the optical drive.

[8067} The optical drive may include or may be at [east one of a compact disc (CD)
drive, a digital versatile disc {DVD) drive, or a Blu-ray disc (BD) drive.

j0668!} The method may further inchide! controlling an interface; and receiving the
data and the indicator via the interface.

10069 The interface may include or may be at least one of a local area network
{LAN) mterface, a wireless local area network (WLAN) interface, a wobile radio
communication interface, a Bluetooth {BT) interface, a wuversal serial bug (USB)
interface, a firewire inferface, or a Thunderbolt mnterface.

10076} Devices and methods may be provided for optimized asset loading mechanism

from multiple data storage devices.

10
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{0671} Computing systems like for example computers and laptops may use a dual-
storage system with “hybrid drives™ or similarly, with a separate hard disk drive (HDD)
and solid state drive {8SD).

{0072} Varions algorithms and methods have been implemented for moving specific
data to the SSD in order to optimize performance and decrease foad-times of large
segments of data, while retaining the cost benefit of a smaller capacity S8D.

{3073} Taking an example from the gaming industry, recent video games may be
relatively large in size (for example in the region of several GR (gigabytes)) and wmay
quickly consume the entire solid state drive unless an intelligent approach is used to
reduce the amount of data cached.

{88741  Devices and methods exist which use algorithuns to determine which data i
most often accessed and should therefore be placed on the faster of the two data storage
types.

{6675] The problem with this approach may be that it is a learned one, requiring time
from the user’s perspective for the correct data to be placed on the S50 and the user
being unable to control which applications are most important from a performance
standpoint. Having certain data load quickly could be very desirable to the user, despite
the fact that it is not often accessed - such as loading the pext level of a video game.
{8676} Whereas the above mentioned commonly used devices and methods may wait
for the user to start loading content to determine the best placement of data on the S8D,
according to various embodiments, devices and methods may be provided which may
improve the user experience without relying on sach learned algorithms.

{0077} According to various embodiments, devices and methods may be provided
which may have a whitelist of known games and their assets to be loaded when launching
the game or level. This data may be empirically determined beforchand by examining
files accessed during {oad events or otherwise learmed from the ISV (independent
software vendor) or software creators.

{078 According to various embodiments, once the dataset has been determined,
moving only the relevant data to the S8D may reduce the capacily requirements for a

faster loading game expericnce. This may allow mwore game titles (or generally more
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data) to be reliably accelerated on a small capacity SSD and may eliminate the
requirement of having this data commonly accessed for acceleration.

10079} In order to avoid a custom version of software or game (in other words: a
special version of the sofiware, especially adapied to the devices and methods according
10 various embodiments), the SSD may be provided to be seen as a cache and may exist
within a single {ile system of the O&. This may mean that despite the data belng split up
between two drives, the suhdirectory structure of the game may not be inferrupted or
perceived as any different by the Operating System {OS). This may be accomplished for
exampie through the implementation of a Raid 0 file structure.

{0080 This may alfow for & iransparent feature from the user perspective, where the
end user does not have or require knowledge of the whitelist data for game installation,
removal, modification, or the like.

10081] The following examples pertain to farther embodiments.

{0082} Example 1 is & data storage system comprising: 2 first storage device; a
second storage device; a data receiver configured to receive data to be stored in the data
storage system and an indicator indicating & storage profile for the data; and a storage
controller configured to determine based on the indicator whether to store the data on the
{irst storage device or 1o store the data on the second storage device,

{6083] fn examiple 2, the subject-matter of example 1 can optionally include that the
first storage device comprises at least one of a hard disk drive or a solid state drive.

{6084} In example 3, the subject-matter of any one of examples T to 2 can optionally
include that the second storage device comprises at least one of a hard disk drive or a
solid state drive.

{0085} In example 4, the subject-matter of any one of examples 1 to 3 can optionally
include that the storage profile comprises information indicating which portions of the
data are to be stored on the first storage device and which portions of the data ave to be
stored on the second storage device.

[6686} In example 5, the subject-matter of any one of examples 1 to 4 cap optionally

nclude that the storage controller is further confipured {o store the data on the first
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storage device or on the second storage device based on the determination upon reception
of the data and the indicator by the data receiver.

{6687  In example 6, the subject-matter of any one of examples 1 1o 5 can optionally
include: a data loader configured to load at least a part of the data to an application
processor; wherein the storage controller is further configured to store the data on the first
storage device or on the second storage device based on the determination upon the
loading of the at least part of the data.

{0088] In example 7, the subject-matter of example 6 can optionally include that the
storage controller 1s further configured to store the data oo the first storage device upon
reception of the data and the indicator by the recetver and configured to store the data on
the first storage device or on the second storage device based on the determination upon
the loading of the at least part of the data.

{0089] In example 8, the subject-matter of any one of examples 1 to 7 can optionally
include that the first storage device is provided in a file system of an operating system,
and that the second storage device is provided i the file system,

{66901 In example 9, the subject-atter of any one of examples 1 to 8 can optionally
include that the first storage device and the second storvage device are provided in a
Redundant Array of Independent Disks structure.

{06691} In example 10, the subject-matter of any one of examples 1 to 9 can optionally
include: an interface to a data sowrce external from the data storage systern;, wherein the
receiver is further configured to receive the data and the indicator via the interface.

{0092} In example 11, the subject-matter of any one of examples 1 to 10 can
optionally include that the indication is provided by a provider of the data.

{0093} In example 12, the subject-matter of any one of examples § to 11 can
optionaily include that the data comprises data representing a computer progran, and that
the storage controller is further configured to store the data on the first storage device or
on the second storage device based on the determination upon loading of the data for
execution of the computer program.

§80041 in example 13, the subject-matter of any one of examples 1 to 12 can

optionally include that the data comprises data representing a computer game, and that
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the storage countroller is further configured to store the data on the first storage device or
on the second storage device based on the determination upon loading of a level of the
computer game.

[{H95] In example 14, the subject-matter of any one of examples 1 to I3 can
optionally include that the first storage device is a fast storage device, and that the second
storage device is a slow storage device.

{60696} In example 15, the subject-matter of any one of examples 1 to 14 can
optionaily include that an average access time of the first storage device is shorter than an
average access time of the second storage device.

FO097} In example 16, the subject-matter of any onc of examples 1 to 15 can
optionally inchude that an average data transfer rate of the first storage device is higher
than an average data transfer rate of the second storage device,

{3098} In example 17, the subject-matter of any one of cxamples 1 to 13 can
optionally include that the second storage device is a [ast storage device, and that the fivst
storage device is a slow storage device.

{60994 In example 18, the subject-matter of any one of examples 1 to 13 or 17 can
optionally include that an average access time of the first storage device is longer than an
average access time of the second storage device.

[001006]  1n example 19, the subject-matter of any one of examples 1 to 13, 17, or 18
can optionally tnchude that an average data transfer rate of the first storage device is lower
than an average data trausfer rate of the second storage device,

061011 Example 20 is a computing system, comprising: the data storage system of
any one of exampies 1 to 19,

001021  In cxample 21, the subject-matier of example 20 can optionally inclade: an
optical drive; wherein the data receiver is configured 1o receive the data and the indicator
from the optical drive.

[901031  In example 22, the subject-matter of any one of examples 20 to 21 can
optionally include: an interface; whercin the data recejver is configured to receive the

data and the indicator via the interface.
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[00104]  In example 23, the subject-maiter of any one of examples 20 fo 22 can
optionally include that the interface comprises at least one of a local area network
interface, & wireless local area network interface, a mobile radio communicstion
interface, a universal seral bus interface, and a Thunderbolt interface,

{06165  Example 24 is a method for controlling a data storage system, the method
comprising: controlling a frst storage device of the data storage system; controlling a
second storage device of the data storage system; recetving data to be stored in the data
storage system and an mdicator indicating a storage profile for the data and defermining
based on the indicator whether to store the data on the first storage device or to store the
data on the second storage device,

801067  In example 23, the subject-matter of example 24 can optionally inclode that
the first storage device comprises at least one of & hard disk drive or a solid state drive,
{81871 In example 26, the subject-matier of any one of examples 24 to 25 can
optionally include that the second storage device comprises at least one of a hard disk
drive or a solid state drive,

{00168 In example 27, the subject-matter of any one of exampies 24 to0 26 can
optionally include thal the storage profile comprises information indicating which
portions of the data are 1o be stored on the first storage device and which portions of the
data are to be stored on the second storage device.

{00109  In example 28, the subject-matter of any one of examples 24 to 27 can
optipnally include: storing the data on the first storage device or on the second storage
device based on the determination upon reception of the data and the indicator by the
receiver.

1001197 In example 29, the subject-matter of any one of examples 24 to 28 can
optionaily inchide: loading at least a part of the data to an application processor; storing
the data on the first storage device or on the second storage device based on the
determination upon the loading of the at least part of the data.

{00111 In example 30, the subject-matter of example 29 can optionally include:

storing the data on the {irst storage device upon reception of the data and the indicator by
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the receiver; and storing the data on the first storage device or on the second storage
device based on the determination upon the loading of the at least part of the data.

{80112 In example 31, the subject-matter of any one of examples 24 to 30 can
optionally include that the first storage device is provided in a file system of an operating
systern; and that the second storage device is provided in the file system.

{00113} In example 32, the subject-matter of any one of examples 24 to 31 can
optionally include that the first storage device and the second storage device are provided
in a Redundant Array of Independent Disks structure.

160114]  In example 33, the subject-matter of any one of examples 24 to 32 can
optionally include: receiving the data and the indicator via an interface to a data source
external from the data storage system.

{00115] In example 34, the subject-matter of any one of examples 24 to 33 can
optionally include that the indication is provided by a provider of the data.

[00116] In cxample 35, the subject-maticr of any one of examples 24 to 34 can
optionally include that the data comprises data representing a computer program, and that
the method further comprises storing the data on the first storage device or on the second
stovage device based on the determination upon loading of the data for execution of the
computer progrant.

{60117  In example 36, the subject-matter of any one of examples 24 to 3§ can
optionally include that the data comprises data vepresenting a computer game, and that
the method further comprises storing the data on the first storage device or on the second
storage device based on the determination upon loading of a level of the computer game,
(601181 In example 37, the subject-matter of any one of examples 24 to 36 can
optionally include that the first storage device is a fast storage device, and that the second
storage device is a slow stovage device.

{08118 In example 38, the subject-matter of any one of examples 24 to 37 can
optionally include that an average access time of the first storage device 1s shorter than an

average access time of the second storage device,
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{068120] In example 39, the subjeci-matter of any one of examples 24 to 38 can
optionally include that an average data transfer rate of the first storage device is higher
than an average data transfer rate of the second storage device.

{00121}  In cxample 40, the subject-matter of any one of examples 24 to 36 can
optionally include that the second storage device 1s a fast storage device, and that the first
storage device is a slow storage device.

{61221 In example 41, the subject-matter of any one of examples 24 to 36 or 40 can
optionally include that an average access time of the first storage device is longer than an
average access time of the second storage deviee.

[601231  In example 42, the subject-matter of any one of examples 24 to 36, 40, or 41
can optionally include that an average data transfer rate of the first storage device is lower
than an average data transfer rate of the second storage device.

{00124 Example 43 is a method for conirolling a computing system, the method
comprising: the method of any one of examples 24 10 42,

{00125]  In example 44, the subject-matter of example 43 can optionally include:
controliing an optical drive; and receiving the dala and the indicator from the optical
drive.

[60126] In example 45, the subject-matter of any one of examples 43 to 44 can
optionally include: controlling an interface; and receiving the data and the indicator via
the interface.

(001271 In example 46, the subject-matier of any one of examples 43 w0 45 can
optionally inclode that the interface comprises at least one of a local area network
interface, a wireless local area network interface, a mobile radio communication
interface, a universal serial bus nterface, and a Thunderbolt imterface,

{66128 While the invention has been particularly shown and desceibed with reference
to specitic embodiments, it should be understood by those skilled in the art that various
changes in form and detail may be made therein without departing from the spirit and
scope of the invention as defined by the appended claims. The scope of the invention is
thus indicated by the appended claims and all changes which come within the meaning

and range of equivalency of the claims are therefore intended to be embraced.
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CLAIMS

1. A data storage system comprising:
a first storage device;

a second storage device;

a data receiver configured to receive data to be stored in the data storage system and an
indicator indicating a storage profile for the data, wherein the data comprises a computer
program;

a data loader configured to load at least a part of the data to an application processor for
execution of the computer program; and

a storage controller configured to:

store the data on the first storage device upon reception of the data and the
indicator by the data receiver; and .

determine, upon loading of the at least part of the data for the execution of the
computer program, based on the indicator whether to store a portion of the data on the first

storage device or to store the portion of the data on the second storage device.

2. The data storage system of claim 1,
wherein the first storage device comprises at least one of a hard disk drive or a solid

state drive.

3. The data storage system of any one of claims 1 to 2,
wherein the second storage device comprises at least one of a hard disk drive or a solid

state drive.

4, The data storage system of any one of claims | to 3,
wherein the storage profile comprises information indicating which portions of the data
are to be stored on the first storage device and which portions of the data are to be stored on the

second storage device.



5. The data storage system of any one of claims 1 to 4,
wherein the first storage device is provided in a file system of an operating system;

wherein the second storage device is provided in the file system.

6. The data storage system of any one of claims 1 to 5,
wherein the first storage device and the second storage device are provided in a

Redundant Array of Independent Disks structure.

7. The data storage system of any one of claims | to 6, further comprising:
an interface to a data source external from the data storage system;
wherein the data receiver is further configured to receive the data and the indicator via

the interface.

8. The data storage system of any one of claims [ to 7,

wherein the indication is provided by a provider of the data.

9. The data storage system of any one of claims 1 to 8,

wherein the computer program is a computer game;

wherein the storage controller is further configured to store the data on the first storage
device or on the second storage device based on the determination upon loading of a level of

the computer game.

10.  The data storage system of any one of claims 1 to 9,
wherein an average access time of the first storage device is shorter than an average

access time of the second storage device.

11.  The data storage system of any one of claims 1 to 10,
wherein an average data transfer rate of the first storage device is higher than an

average data transfer rate of the second storage device.
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12. The data storage system of any one of claims [ to 11,
wherein an average access time of the first storage device is longer than an average

access time of the second storage device.

13.  The data storage system of any one of claims | to 12,
wherein an average data transfer rate of the first storage device is lower than an average

data transfer rate of the second storage device.

14. A method for controlling a data storage system, the method comprising;

controlling a first storage device of the data storage system;

controlling a second storage device of the data storage system;

receiving data to be stored in the data storage system and an indicator indicating a
storage profile for the data, wherein the data comprises a computer program;

storing the data on the first storagé device upon reception of the data and the indicator;

loading at least a part of the data to an application processor for execution of the
computer program; and

determining, upon loading of the at least part of the data for the execution of the
computer program, based on the indicator whether to store a portion of the data on the first

storage device or to store the portion of the data on the second storage device.
15.  The method of claim 14, further comprising:

receiving the data and the indicator via an interface to a data source external from the

data storage system.
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